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(54) CONNECTING DEVICE OF PORTABLE TELEPHONE SET 

(57)Abstract: 

PROBLEM TO BE SOLVED: To easily connect a 
portable telephone set and an external equipment 
through an input/output terminal and to prevent the 
generation of inconvenient in its connection. 
SOLUTION: An adapter 4 is connected to an 
input/output terminal of a terminal telephone set 8 and a 
cradle 8 is connected to external equipment in advance- 
Thus, the set 8 can be connected with the externa! 
equipment by installing the set 8 at the cradle 6, and the 
set 8 can be disconnected from the externa! equipment 
by separating the set 8 from the cradle 8. Namely, 
operation for connecting and separating the set 8 and 
the external device is simplified and since the applying 
frequency of stress to the input/output terminal is 
reduced, the generation of defective connection in the 
periphery of the input/ output terminal is suppressed. 
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(54) CONNECTING DEVICE FOR A PORTABLE TELEPHONE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To easily connect a portable telephone and ex- 
ternal devices through an input/output terminal and to prevent malfunction in 
making connections thereto. 

SOLUTION: An adapter 4 is connected to an input/output terminal of a porta- 
ble telephone 8 and a cradle 6 is connected to an external device in advance. 
Thus, the portable telephone 8 can be connected with the external device by 
installing the portable telephone 8 in the cradle 6, and the portable telephone 8 
can be disconnected from the external device by separating the portable tele- 
phone 8 from the cradle 6. Thus, the connecting and separating operation of 
the portable telephone 8 and the external device is simplified and since the 
frequency the application of stress to the input/output terminal is reduced, the 
occurrence of defective connections in the vicinity of the input/output terminal 
is reduced thereby. 
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Claims 
Claim 1 

A connecting device for a portable telephone is provided with: 
an adapter which is a connection device to effect connections between portable telephones having an in- 
put/output terminal for making connections to external devices, and external devices via this input/output 
terminal has a connector which is attachable to the input/output terminal, and the portable telephone is 
attachable by connecting this connector to the input/output terminal; 

a mounting stand which is formed so that each adaptor to which the portable telephone is attached can be 
mounted thereto and can be connected to the external device to which the portable telephone is to be con- 
nected; and 

the adaptor and the mounting stand are constituted to enable noncontact communications between the 
adaptor and the mounting stand when the adaptor is mounted in the mounting stand, and the adaptor and 
the mounting stand are each provided with a communication means to transmit communications between 
the adaptor and the mounting stand. 

Claim 2 

The communication means of the connecting device for a portable telephone of Claim lis constituted 
to enable mutual communications by means of optical signals. 

Claim 3 

The adapter and mounting stand of the connecting device for a portable telephone of Claims 1 and 2 
are provided, respectively, with a communications power shutoff means that detects the mounting status 
of the adapter in the mounting stand and shuts off the power for each of the communications means when 
the adapter is not mounted in the mounting stand. 

Claim 4 

The adapter and mounting stand of the connecting device for a portable telephone of any of Claims 1-3 
are provided, respectively, with power transmission means that can transmit power in noncontacting fash- 
ion from the mounting stand side to the adapter side when the adapter is mounted in the mounting stand, 
and 

the adapter is provided with a power supply means that supplies power transmitted by the power trans- 
mission means from the mounting stand side via the power transmission means via the connector to the 
portable telephone 

Claim 5 

The mounting stand of the connecting device for a portable telephone of Claims 4 is provided with a 
power transmission power shutoff means that detects the mounting status of the adapter in the mounting 
stand and shuts off the power supply to the power transmission means when the adapter is not mounted in 
the mounting stand. 

Detailed Description of the Invention 

Industrial Field of Use 

0001 

This invention pertains to connecting devices for connecting portable telephone and external devices 
via connectors for external connections provided in portable telephones. 

0002 
Prior Art 

Portable telephones are typically provided with an input of the terminal designed to send and receive 
signals and data with external devices, and data communications using the portable telephone circuits are 
enabled by connecting with a mobile computer or the like via this input output terminal. Moreover, hands- 
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free telephone devices can be connected in automobiles and the like via the input/output terminal to send 
and receive audio signals thereby enabling conversations without the need to hold the telephone unit it- 
self. 

0003 

Problems the Invention Is Intended to Resolve 

However, portable telephones are characterized by having excellent portability and most users use 
them by carrying them in their hands and very seldom do they use them solely while they are connected 
to external devices. In other words, the users of portable telephones find it troublesome to repeatedly con- 
nect and disconnect the connector which is connect the input/output terminal of a portable telephone to an 
external device each time they use a portable telephone with an external device. 

0004 

Moreover, although it is generally not believed to be a problem to connect and disconnect the in- 
put/output terminal of a portable telephone and the connector of an external device repeatedly, when this 
is done with extreme frequency, there is repeated stress on the vicinity of the input/output terminal and, as 
a result, the electrical connection in the vicinity of the input/output terminal may fail, ultimately rendering 
it impossible to affect a connection between the portable telephone in the external device. 

0005 

In view of these problems, it is therefore an objective of the present invention to simplified connec- 
tions between a portable telephone and an external device via the input/output terminal as well as to pre- 
vent the occurrence of connection malfunctions. 

0006 

Means of Solving the Problems and Effect of the Invention 

The invention (disclosed in Claim 1) to resolve these problems is a connector device to effect a con- 
nection between a portable telephone having an input/output device for connections to an external device 
and an external device via the input/output terminal, and comprises an adapter and a mounting stand. 

0007 

The adapter has a connector into which the input/output terminal of the portable telephone can be at- 
tached, and by connecting this connector to the input/output terminal of the portable telephone, is consti- 
tuted so that the portable telephone can be attached, and the mounting stand is shaped so that the adapter 
into which the portable telephone is attached can be mounted into the mounting stand and the desired 
connection between the external device and the portable telephone can be effected thereby. 

0008 

The adapter and the mounting stand are respectively provided with communications means. This 
communications means is constituted so as to enable noncontacting communications when the adapter is 
mounted in the mounting stand when both are in the installed condition (between the adapter and the 
mounting stand), and is to relay communications between the portable telephone and the external device. 

0009 

When the connector device of the portable telephone of the present invention which is constituted in 
this way (Claim 1) (hereinafter simply "the connector device"), is put into use, the portable telephone is 
attached to the adapter by means of connecting the connector to the input/output terminal of the portable 
telephone and the mounting stand is connected to the external device which is intended to be connected to 
the portable telephone. The portable telephone is thus carried with the portable telephone in the attached 
condition to the adapter and, when it is necessary to make a connection between the portable telephone 
and the external device, the portable telephone is put onto (mounted) as it is onto the mounting stand 
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(which is to say, with the adapter attached thereto). When the adapter is mounted onto the mounting 
stand, communication takes place between the two by means of the communications means and the port- 
able telephone is connected to the external device via the adapter and the mounting stand. Therefore, 
since both of the communications means are constituted so as to support noncontact communications be- 
tween them, the only stress applied is a modest amount of stress occurring when the adapter is placed 
upon the mounting stand (in other words, no more than the weight of the portable telephone and the 
adapter). 

0010 

Thus, according to the connection device of this invention (Claim 1), when the adapter is connected to 
the input/output terminal of the portable telephone and the external device is connected to the mounting 
stand, connections between the portable telephone and the external device can be effected simply by plac- 
ing the portable telephone on the mounting stand, and the connection between the portable telephone and 
the external device can be cut simply by removing the portable telephone from the mounting stand. 

0011 

Therefore, according to the connection device of Claim 1, usage is simplified because there is no need 
to connect or to separate the input/output terminal of the portable telephone to or from the connector each 
time the portable telephone and the external device are connected and separated. Also, connection mal- 
functions in the vicinity of the input/output terminal can be minimized because stress is placed on the in- 
put/output terminal with less frequency. 

0012 

Moreover, even when the adapter is placed upon and removed from the mounting stand repeatedly, the 
frequency of connection malfunctions between the portable device and the external device can be con- 
trolled because the only stress placed on the adapter and the mounting stand is the stress of placing the 
adapter on the mounting stand. 

0013 

The noncontact communications means provided between the adapter and the mounting stand, respec- 
tively, may for example be communications using radio waves as the carrier medium. However, when 
radio waves are used as the carrier medium, there is the possibility of interference with or noise from oth- 
er communications systems when radio waves are used as the carrier medium, causing problems in com- 
munications between the adapter and the mounting stand. 

0014 

The communications means may be constituted as in the connection device disclosed in Claim 2 as one 
in which communications using optical signals are supported. In this sort of constitution, since the com- 
munications means between the adapter and the mounting stand uses optical signals, communications are 
excellent because there is no effect from external radio waves or radio noise. 

0015 

Power supplies are needed to perform the communications operations of these communications means. 
For example, power may be supplied to the adapter-side communications means by a battery provided 
internally in the portable telephone via the input/output terminal and the connector, or a battery can be 
installed in the adapter, with power supplied by this battery contained in the adapter. Also, power can be 
supplied to the communications means on the mounting stand side (from, for instance, an external source 
or in the case of a vehicle from the vehicle battery by means of the cigarette lighter or the like), or a bat- 
tery may be provided in the mounting stand, with power being supplied by this battery which is installed 
in the mounting stand. 
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0016 

In any case, one of these communications means is necessary for the supply of power when the port- 
able telephone is mounted (placed) on the mounting stand for each adapter, and it is not necessary when 
the portable telephone is being carried. It would represent a waste of power if power were always sup- 
plied to the communications means when the portable telephone is being carried about. 

0017 

A constitution of an adapter and a mounting stand as in Claim 3 is acceptable. In other words, the 
mounting status of the adapter onto the mounting stand is detected, and when the placement of the adapter 
on the mounting stand is detected, the communications power shutoff means which shuts off the supply of 
power to each of the communications means is provided in the adapter and the mounting stand, respec- 
tively. 

0018 

In the constitution of the connection device disclosed in Claim 3, each of the communications power 
shutoff means provided in the adapter and the mounting stand detect the mounting status of the adapter to 
the mounting stand, respectively, and when the adapter is not mounted on the mounting stand, the supply 
of power to each of the communications means is shut off. Therefore, with the portable telephone not 
mounted on the mounting stand (which is to say, with the adapter not mounted on the mounting stand), 
when there is no need for communications between the adapter in the mounting stand, there is no power 
(which is to say electric power) supplied to each of the communications means, thereby offering the ad- 
vantage of reducing the unnecessary consumption of power. 

0019 

The portable telephone operates using power from the internal battery. The battery needs to be re- 
placed or to be recharged when there is not much remaining battery power. However, it is troublesome to 
have to remove the adapter from the portable telephone and, moreover, stress is imparted when the con- 
nector is connected or separated which may result in malfunctioning of the electrical connection in the 
vicinity of the input/output terminal of the portable telephone. 

0020 

Therefore, an adapter in the mounting stand may be constituted as disclosed in Claim 4. Thus, a power 
transmission means which can transmit power in noncontacting fashion from the mounting stand side to 
the adapter side when the adapter is mounted on the mounting stand is provided, and a supply means 
which supplies power to the portable telephone via the connector is provided to transmit power by the 
power transmission means from the mounting stand side to the adapter side. 

0021 

According to the connection device constituted in this way which is disclosed in Claim 4, power is 
transmitted from the mounting stand side to the adapter side by the power transmission means of the 
adapter and the power transmission means of the mounting stand when the adapter is mounted on the 
mounting stand, and moreover, power is supplied to the portable telephone by the supply means. Thus, 
the consumption of electric power by the portable telephone internal battery is controlled and the internal 
battery can be recharged, and so on. As a result, it is unnecessary to separate the adapter from the portable 
telephone in order to replace or recharge batteries, and the inconvenience of battery replacement or re- 
charging is reduced while at the same time there is less likelihood of electrical connection malfunction in 
the vicinity of the input/output terminal of the portable telephone. 

0022 

Furthermore, both the power transmission means (of the adapter and of the mounting stand), are con- 
stituted to support the noncontact transmission of power, so about the only stress is caused by the place- 
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ment of the adapter on the mounting stand (which is to say no more than the weight of the portable tele- 
phone and the adapter). Therefore, even when the adapter is repeatedly placed upon and removed from 
the mounting stand, the occurrence of electrical connection malfunctions in the vicinity of the power 
transmission means is controlled and an excellent supply of power to the portable telephone can be main- 
tained. 

0023 

A supply of power needed to make transmission to the adapter side is necessary in the adapter side 
power transmission means. Therefore, power can be supplied by an external source (such as an external 
device), or a battery can be installed in the mounting stand and power can be supplied from this battery 
installed in the mounting stand. 

0024 

However, one of these power transmission means is necessary for the supply of power when the port- 
able telephone is mounted (placed) on the mounting stand for each adapter, and it is not necessary when 
the portable telephone is being carried. It would represent a waste of power if power were always sup- 
plied to the power transmission means when the portable telephone is being carried about. 

0025 

A connection device may be constituted as in Claim 5. In other words, the mounting status of the 
adapter on the mounting stand is detected, and a power transmission shutoff means which shuts off the 
supply of power to the power transmission means when the adapter is not mounted on the mounting stand 
is provided in the mounting stand. 

0026 

According to the connection device constituted as disclosed in Claim 5, the power transmission power 
shutoff means which is provided in the mounting stand detects the mounting status of the adapter on the 
mounting stand and shuts off the supply of power to the power transmission means when the adapter is 
not mounted on the mounting stand. Thus, power (which is to say electric power) is not supplied to the 
power transmission means when the portable telephone is not placed on the mounting stand (which is to 
say when the adapter is not placed on the mounting stand), and thereby offering the advantage of prevent- 
ing the unnecessary consumption of power. 

0027 

Embodiment of the Invention 

The following is a description of an embodiment of this invention and the drawings. FIG. 1 is a block 
diagram of the electrical configuration of an embodiment of the connection device 2 of a portable tele- 
phone (hereinafter for the sake of simplicity "connection device 2"). FIG. 2 is an explanatory drawing 
illustrating the method of use of this connection device 2. 

0028 

This connection device 2 is configured for use in a vehicle and comprises an adapter 4 which is consti- 
tuted so as to be attachable to a portable telephone, and a cradle 6 which serves as a mounting stand to 
mount the portable telephone upon which the adapter 4 is installed. As illustrated in FIG. 2, the adapter 4 
is formed in a shape that is appropriate for installation on a portable telephone 8, and is formed of a size 
and shape so as to fit the case of the portable telephone 8. Internally, it has an interface (I/F) part 10 
which sends and receives data to and from the portable telephone 8, an optical communications part 12 
which sends and receives data to and from the cradle 6, a battery 14 which supplies power to the I/F part 
10 and to the optical communications part 12, and a secondary coil 16 to receive power transmitted from 
the cradle 6 side. 
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0029 

This I/F part 10 and optical communication part 12 are connected by means of a data line 18 so that 
they can exchange data (each type of information, including audio information, character information, and 
the like). The I/F part 10 has a connector 10a which corresponds to the input/output terminal (not shown) 
provided in the portable telephone 8. This connector 10a is formed in a shape corresponding to the in- 
put/output terminal of the portable telephone 8, and is constituted so that it can be connected to and sepa- 
rated from the input/output terminal by inserting it into or removing it from the input/output terminal. 

0030 

The optical communications part 12 uses light (in this particular embodiment, near infrared radiation), 
as the carrier wave, exchanging information with the optical communications part 34 (described below) 
provided in the cradle 6, and is provided with a light emitting part (not shown) which sends data to the 
cradle 6 side optical communications part 34, and is also provided with a light-receiving part (not shown) 
which receives data from the optical communications part 34 on the cradle 6 side. The optical communi- 
cations part 12 is equivalent to one of the communications means in the claims (which is to say, the 
communications means provided on the adapter side). 

0031 

A switch 20 to interrupt the supply of power from the battery 14 is provided in the power supply cir- 
cuit to the I/F part 10 and the optical communications part 12. This switch 20 is constituted so as to be 
switchable on (connected) and off (disconnected) by electromagnetic force from outside of the adapter 4, 
and as will be described in detail below, it receives magnetic force ROM a permanent magnet 54 provided 
in the cradle 6 and is switched thereby. In other words, the switch 20 is equivalent to one of the commu- 
nications power shutoff means (which is to say the adapter side communications power shutoff means) of 
the Claims. 

0032 

One terminal of the secondary coil 16 is connected to a ground, and the other terminal is connected to 
the I/F part 10 via an AC/DC converter 22. This secondary coil 16 corresponds to a primary coil 36 (de- 
scribed below) is provided in the cradle 6 and generates and induction current (alternating current) corre- 
sponding to the alternating current flowing in the cradle 6 side primary coil 36. 

0033 

The purpose of the AC/DC converter 22 is to convert the induction current generated by the secondary 
coil 16 into direct current, and the converted direct current is supplied to the portable telephone 8 via the 
I/F part 10, the connector 10a, and the input/output terminal of the portable telephone 8. The secondary 
coil 16 corresponds to one of the power transmission means of the Claims (in other words, the power 
transmission means provided on the adapter side), and the AC/DC converter 22 and the I/F part 10 corre- 
spond to the supply means of the Claims. 

0034 

Moreover, the downstream side of the switch 20 of the adapter 4 (which is to say, the terminal of the 
switch 20 which is on the side opposite the battery 14), is connected to the primary coil 26 via a DC/ AC 
converter 24. This DC/ AC converter 24 and primary coil 26 are for the purpose of detecting the mounting 
status of the portable telephone 8 relative to the cradle 6, as will be described below, and the DC/ AC con- 
verter 24 converts the direct current supplied by the battery 14 into alternating current and supplies this 
alternating current to the primary coil 26. 

0035 

Moreover, the cradle 6 is provided with a concave accommodating part 30 into which the adapter 42 
which the portable telephone 8 is installed can be mounted (accommodated) with the portable telephone 8 
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in the installed condition thereto (see FIG. 2). The interior of the cradle 6 has an interface (I/F) part 32 
which sends and receives data between an external device (meaning the end position device) to which the 
portable telephone 8 is to be connected; an optical communications part 34 which sends and receives data 
to the adapter 4; a primary coil 36 to transmit power to the adapter 4 side; and an external power input 
part 38 which supplies the I/F part 32, the optical communications part 34, and the primary coil 36 with 
power which is supplied from the outside (in this embodiment, from a vehicle battery via a cigarette ligh- 
ter). Of these, the I/F part 32 in the optical communications part 34 are connected so they can exchange 
data (each type of information, including audio information, character information, and the like), via a 
data line 40. 

0036 

The I/F part 32 has an input/output terminal 32a corresponding to the connector 42 which is connected 
to the external device to which the portable telephone 8 is to be connected. This input/output terminal 32a 
is connected to an external device via a cable 42a and is constituted so that the connector 42 can be con- 
nected and separated by inserting and removing the external device side connector 42. 

0037 

The optical communications part 34 is for the purpose of communication with the optical communica- 
tions part 12 provided in the adapter 4, and it is provided with a light emitting part (not shown) to send 
data to the optical communications part 12 on the adapter 4 side and a light receiving part (not shown) to 
receive data from the optical communications part 12 on the adapter 4 side. The optical communications 
part 34 corresponds to one of the communications means of the Claims (in other words, the communica- 
tions means provided on the mounting stand side). 

0038 

A switch 46 is provided in the electric power supply route running from the external power input part 
38 to the I/F part 32, the optical communications part 34, and the primary coil 36 to shutoff the supply of 
electric power therein. This switch 46 is constituted of a semiconductor element and it is switched on 
(connected) and off (disconnected) according to signals from the detector part 48 provided in the cradle 6. 

0039 

Moreover, the cradle 6 is provided in turn only with a secondary coil 50 corresponding to the primary 
coil 26 in the adapter 4, and this secondary coil 50 generates induction current (alternating current) corre- 
sponding to the alternating current flowing in the primary coil 26 on the adapter 4 side. The detector part 
48 detects whether or not alternating current is being generated by this secondary coil 50, turning the 
switch 46 on when alternating current is being generated, and turning the switch 46 off when alternating 
current is not being generated. 

0040 

This secondary coil 50 and the detector part 48 are for the purpose of detecting the mounting status of 
the adapter 4 in the cradle 6 (which is to say, the portable telephone 8 with the adapter 4 installed thereto). 
The switch 46 is turned on when the adapter 4 is in the condition of being housed (mounted) in the hous- 
ing part 30, and the switch 46 is turned off when it is not in the condition of being housed therein. Power 
is constantly supplied from the external power input part 38 to the detector part 48. Moreover, the secon- 
dary coil 50, the detector part 48, and the switch 46 function as the communications power shutoff means 
and the power transmission power shutoff means of the Claims. 

0041 

Next, one terminal of the primary coil 36 or power transmission is grounded, while the other terminal 
is connected to the switch 46 via a DC/ AC converter 52 and, further, it is connected to the external power 
input part 38 via the switch 46. The DC/ AC converter 52 converts direct current which is supplied from 
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the external power input part 38 into alternating current and supplies this alternating current to the pri- 
mary coil 36. The primary coil 36 corresponds to the aforementioned secondary coil 16 which is provided 
in the adapter 4, and its purpose is to transmit power to the adapter 4 by generating induction current in 
this secondary coil 16. Therefore, the primary coil 36 and the DC/ AC converter 52 correspond to one of 
the power transmission means of the Claims (in other words, the power transmission means provided in 
the mounting stand). 

0042 

The cradle 6 as described above is formed so it can house the adapter 4 with the portable telephone 8 
installed thereto in the housing part 30, but the optical communications part 12 on the adapter 4 side and 
the optical communications part 34 on the cradle 6 side, and the adapter 4 and the cradle 6 are disposed 
proximate to one another in a way such that their location supports reliable communications when the 
adapter 4 is housed in the housing part 30 of the cradle 6 (in other words, when the adapter 4 with the 
portable telephone installed thereto is mounted in the cradle 6). Furthermore, the cradle 6 and the adapter 
4 are disposed so that their locational relationship supports efficient magnetic induction for the transmis- 
sion of power from the cradle 6 to the adapter 4 when the primary coil 36 and the secondary coil 16 are 
proximate to each other, as well. 

0043 

Moreover, the switch 20 in the adapter 4 and the permanent magnet 54 in the cradle 6 are proximate to 
each other when the adapter 4 is housed in the housing part 30 of the cradle 6, and the adapter 4 in the 
cradle 6 are disposed so that the magnetic force from the permanent magnet 54 is positioned so that the 
switch can reliably be operated thereby. Furthermore, the adapter 4 in the cradle 6 are disposed so that 
the primary coil 26 and the secondary coil 50 which are for the purpose of detecting the mounting status 
of the adapter 4 in the cradle 6 are positioned so as to be proximate to one another when the adapter 4 is 
housed in the housing part 30 of the cradle 6, as well. 

0044 

The following is a description of the method of use of the connection device 2 of this embodiment as 
constituted above. As shown, for example, in FIG. 2, by inserting the input/output terminal 10a of a port- 
able telephone 8 into the adapter 4, the portable telephone 8 is installed therein while, on the other hand, 
by inserting the connector 42 into the input/output terminal of the cradle 6, a connection is made to an 
external device. When it is not necessary to connect the portable telephone 8 to an external device, the 
portable telephone 8 can be carried about with the adapter 4 attached thereto, while when it is necessary 
to connect the portable telephone 8 to an external device, the portable telephone 8 with the adapter 4 in 
the installed condition thereto can simply be mounted into the cradle 6 so that the adapter 4 is housed in 
the housing part 30 thereof, thereby effecting a connection of the portable telephone 82 the external de- 
vice. 

0045 

Thus, the switch 46 of the cradle 6 is maintained in the disconnected state when the adapter 4 is not 
mounted in the cradle 6. As shown in FIG. 2, when the portable telephone 8 with the adapter 4 installed 
thereto is mounted in the cradle 6, the adapter 4 switch 20 receives of the magnetic force of the internal 
magnet 54 installed in the cradle 6, operates, and a connection is made to the portable telephone 8 with 
the adapter 4 installed thereto. In so doing, power is supplied to the I/F part 10 and the optical communi- 
cations part 12 in the adapter 4, along with supplying power to the DC/ AC converter 24, and alternating 
current flows in the primary coil 26. 

0046 

Therefore, induction current is generated in the secondary coil 50 on the cradle 6 side and when this 
induction current is detected by the detector part 48, the detector part 48 outputs a control signal, turns on 
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the switch 46, and power is supplied from the external power input part 38 to the l/F part 32 and to the 
optical communications part 34. As a consequence, power is supplied to the l/F part 10 and the optical 
communications part 12 of the adapter 4, as well as to the l/F part 32 and optical communications part 34 
of the cradle 6, and communications are thereby enabled between the portable telephone 8 and the exter- 
nal device. 

0047 

Furthermore, power is supplied to the DC/ AC converter 52 when the switch 46 of the cradle 6 is turned 
on, as well, and alternating current flows in the primary coil 36 for power transmission. Therefore, induc- 
tion current is generated in the secondary coil 16 adapter 4 and, after this power is converted to direct cur- 
rent by the AC/DC converter 22, the power is supplied to the portable telephone 8 via the l/F part 10 and 
the input/output terminal of the portable telephone 8. 

0048 

On the other hand, when the portable telephone 8 with the adapter 4 installed thereto is separated from 
the cradle 6, the magnetic force of the permanent magnet 54 is no longer able to maintain the switch 20 of 
the adapter 4 in the on condition and the switch 20 switches to the disconnected state. In so doing, the 
supply of power to the l/F part and to the optical communications part 12 in the adapter 4 is shut off, the 
supply of power to the DC/AC converter 24 is shut off, and the current ceases to flow in the primary coil 
26. Next, the generation of induction current in the secondary coil 50 on the cradle 6 side ceases, and the 
detection part 48 outputs a control signal to turn the switch 46 off. As a consequence, the supply of power 
from the external power input part 38 to the l/F part 32 into the communications part 34 is shut off. 
Moreover, when the switch 46 of the cradle 6 is turned off, the supply of power to the DC/ AC converter 
52 is shut off, so the flow of alternating current for power transmission in the primary coil 36 is shut off. 

0049 

Thus, only when the portable telephone 8 with the adapter 4 installed thereto is placed on the cradle 6 
will the adapter 4 switch 20 and the cradle 6 switch 46 be closed and power is supplied to both of the op- 
tical communications parts 12, 24, and will communications between the adapter 4 and the cradle 6 be 
enabled (in other words, a communications relay between the portable telephone 8 in the external device), 
and at the same time will power be supplied to the primary coil 36 and power transmitted to the adapter 4 
side from the cradle 6 side (in other words, the supply of power from the cradle 62 the portable telephone 
8 via the adapter 4). 

0050 

The connection device of the embodiment as constituted above provides the following six effects: 

(1) With of the adapter 4 installed on the portable telephone 8 and a connection by the cradle 6 to 
an external device, a connection between the portable telephone 8 and the external device can be effected 
simply by mounting the portable telephone 8 in the cradle 6 and, moreover, the connection between the 
portable telephone 8 and the external device can be broken simply by removing the portable telephone 8 
from the cradle 6. Therefore, when connecting or separating the portable telephone 8 and the external de- 
vice, it is unnecessary to perform connecting or it separating operations of the connector to or from the 
input/output terminal of the portable telephone 8 each time, thereby simplifying handling operations. 
Moreover, the frequency with which stress is applied to the input/output terminal is reduced, thereby 
making it possible to reduce the occurrence of connection malfunctions in the vicinity of the input/output 
terminal. 

0051 

(2) Since both the communications part 12 of the adapter 4 and the communications part 34 of the 
cradle 6 are at all times able to exchange optical signals, which is to say, they are constituted to support 
noncontact communications, large amounts of power are not necessary to effect communications between 
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the two optical communications parts 12, 34, and no more stress than is necessary to place the adapter 4 
on the cradle 6 is applied. Therefore, it is possible to reduce the occurrence of communications connec- 
tion malfunctions between the portable telephone 8 and the external device, even when mounting of the 
adapter 42 the cradle 6 and removal from the cradle 6 is performed repeatedly. 

0052 

(3) Since the communications parts 12, 34 provided in the adapter 4 and the cradle 6 perform com- 
munications by means of optical signals, they are not affected by external radio waves or noise and excel- 
lent communications (which is to say, the communications relay between the portable telephone 8 and the 
external device), are supported. 

0053 

(4) When the adapter 4 is not mounted in the cradle 6, the supply of power to the optical communi- 
cations part 12, the I/F part 10, the DC/ AC converter 24, and the primary coil 26 is shut off by the adapter 
4 switch 20 and the supply of power to the optical communications part 34, the I/F part 32, the DC/AC 
converter 52, and the primary coil 36 is shut off by the cradle 6 switch 46, thereby offering the advantage 
of preventing the wasteful consumption of power. 

0054 

(5) When the adapter 4 is mounted in the cradle 6, power is transmitted from the cradle 6 side to the 
adapter 4 side by the primary coil 36 and the secondary coil 16 for power transmission and, moreover, 
power is supplied to the portable telephone 8 via the AC/DC converter 22, etc., thereby controlling the 
consumption of internal battery consumption in the portable telephone 8 and facilitating charging of the 
internal battery. As a result, there is no need to remove the portable telephone 8 from the adapter 4 for the 
purpose of replacing the battery or for recharging, and the inconvenience associated with battery replace- 
ment and recharging can be reduced while also reducing the likelihood of malfunction of the electrical 
connection in the vicinity of the input/output terminal of the portable telephone 8. 

0055 

(6) Since the transmission of power from the cradle 6 to the adapter 4 can be performed in noncon- 
tact fashion, the adapter 4 the cradle 6 are subjected to no more than the stress of placing the adapter onto 
the cradle 6. Therefore, power is supplied reliably to the portable telephone without creating an electrical 
connection, even when the adapter 4 is repeatedly placed upon the cradle 6 or removed from the cradle 6. 

0056 

Although the present invention has been described with respect to the above embodiment, the inven- 
tion is not limited to the embodiment and can take a variety of forms. For example, although the above 
embodiment has been described wherein the connection between the external device and the cradle 6 is 
effected by joining the contact 42 from the external device and the input/output terminal 32a of the cradle 
6 (in other words the mounting stand), it is equally acceptable for a cable 42a to make a direct connection 
from the external device to the cradle 6. However, as in the aforementioned embodiment, if a connection 
is made between the external device and the cradle 6 by means of a member for effecting a connection (in 
other words, the connector 42 and input/output terminal 32a), where it had been necessary in the prior art 
to connect to the input/output terminal of the portable telephone 8 of the connection from the external de- 
vice to the connector 42, the connection device of the present invention offers the advantage of being able 
to make a connection only with the connector 42 of the external device to the cradle 6. 

Brief Description of the Drawings 

FIG. 1 Block diagram describing the electrical configuration of an embodiment of the connection de- 
vice for a portable telephone 
FIG. 2 Explanatory diagram illustrating the method of use of the connection device for a portable tele- 
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FIG. 2 




